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IMAGE FORMING APPARATUS WITH INK 
JET AND ELECTROPHOTOGRAPHIC 

IMAGE FORMING MEANS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to an image forming apparatus 

which includes a plurality of image forming means of 
different image forming methods. 

2. Description of the Related Art 
Recently. color copiers and color printers, in which a 

plurality of image forming means of different image forming 
methods are combined. have been proposed. 

FIG. 13 illustrates such an image forming apparatus. The 
apparatus includes. within its main body M. ?rst image 
forming means 10 of an electrophotographic type for form 
ing monochrome toner images. and second image forming 
means 20 of an ink jet type for forming color ink images. 
The ?rst image forming means 10 includes a photosen 

sitive drum 11 which is rotatably driven in the direction of 
an arrow R1. The surface of the photosensitive drum 11 is 
uniformly charged by a charger 12. An electrostatic latent 
image is formed on the surface of the photosensitive drum 
1 by an exposure unit 13. and a monochrome toner image is 
formed by supplying the electrostatic latent image with toner 
particles using a developing unit 14. The toner image formed 
on the surface of the photosensitive drum 11 is transferred 
onto a recording medium (hereinafter termed a “recording 
material") P supplied from a sheet-feeding cassette 31, and 
the transferred toner image is then ?xed on the surface of the 
recording material P by a ?ning unit 17. Thus. the formation 
of the monochrome toner image by the ?rst image forming 
means 10 is completed. Toner particles remaining on the 
surface of the photosensitive drum 11 after toner-image 
transfer are removed therefrom. and the photosensitive drum 
11 is used for the next image formation. 
The recording material P. on which the toner image has 

been formed. is conveyed toward the second image forming 
means 20 in the direction of an arrow K1. The second image 
forming means 20 includes a recording head 21 having a 
plurality of colors. serving as color-image recording means. 
The recording head 21 forms a color ink image so as to be 
superposed on the toner image on the recording material P. 
The recording material P having the monochrome toner 

image and the color ink image formed on the surface thereof 
is discharged onto a sheet-discharging tray 32. 

In the above-described image forming apparatus. a mono 
chrome toner image is forrned by the ?rst image forming 
means 10 of the electrophotographic type having features of 
high speed and high quality. On the other hand. a color 
image is inexpensively formed by the second image forming 
means 20 of the ink jet type having a compact con?guration. 
That is. a color image can be formed less expensively than 
by an electrophotographic color image forming apparatus. 
and a monochrome image can be formed at a higher speed 
than by an ink-jet color image forming apparatus. 

SUMMARY OF THE INVENTION 

The present invention has further developed the above 
described prior art. 

It is an object of the present invention to provide an image 
forming apparatus which can utilize features of respective 
image forming methods. 

It is another object of the present invention to provide an 
image forming apparatus which can e?iciently form mono 
chrome images and color images. 
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2 
It is still another object of the present invention to provide 

an image forming apparatus which can form both mono 
chrome images and color images with high quality. 

It is yet another object of the present invention to provide 
an image forming apparatus which can form monochrome 
images at high speed. and which can form color images with 
a compact device. 

It is yet a further object of the present invention to provide 
an image forming apparatus which has a conveying path for 
a recording material for forming a monochrome image 
thereon. a conveying path for a recording material for 
forming a color image thereon. and a conveying path for a 
recording material for forming a monochrome image and a 
color image on the same surface thereof. 

According to one aspect. the present invention. which 
achieves these objectives. relates to an image fonning appa 
ratus for forming an image on a recording medium. com 
prising a ?rst conveying path for conveying a recording 
medium in order to form an image thereon using ?rst image 
forming means. a second conveying path for conveying a 
recording medium in order to form an image thereon using 
second image forming means for forming an image accord 
ing to an image forming method different from an image 
forming method of the ?rst image forming means. a third 
conveying path for conveying a recording medium in order 
to form an image thereon using the ?rst image forming 
means and the second image forming means. and setting 
means for selectively setting one of a ?rst conveying mode 
using the ?rst conveying path. a second conveying mode 
using the second conveying path. and a third conveying 
mode using the third conveying path. 

According to another aspect. the present invention relates 
to an image forming apparatus for forming an image on a 
recording medium. comprising ink-jet image forming means 
for performing image formation according to an ink-jet 
image forming method of performing image formation by 
discharging ink from nozzles. a ?rst conveying path for 
conveying a recording medium in order to form an image 
thereon using the ink-jet image forming means. electropho 
tographic image forming means for performing image for 
mation according to an electrophotographic image forming 
method. a second conveying path for conveying a recording 
medium in order to form an image thereon using the 
electrophographic image forming means. a third conveying 
path for conveying a recording medium in order to form an 
image thereon using the ink-jet image forming means and 
the electrophotographic image forming means. and setting 
means for selectively setting one of a ?rst conveying mode 
using the ?rst conveying path. a second conveying mode 
using the second conveying path. and a third conveying 
mode using the third conveying path. 

According to still another aspect. the present invention 
relates to an image forming apparatus for forming an image 
on a recording medium. comprising ink-jet image forming 
means for performing image formation according to an 
ink-jet image forming method of performing image forma 
tion by discharging ink from nozzles, a ?rst conveying path 
for conveying a recording medium in order to form an image 
thereon using the ink-jet image forming means. electropho 
tographic image forming means for performing image for 
mation according to an electrophotographic image forming 
method. a second conveying path for conveying a recording 
medium in order to form an image thereon using the 
electrophographic image forming means. a guiding convey 
ing path for guiding a recording medium. on which image 
formation has been completed by the electrophotographic 
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image forming means while passing through the second 
conveying path. to the ?rst conveying path. and selection 
means for selecting one of (i) a ?rst conveying mode for 
forming a color image on the recording medium by convey 
ing the recording medium through the ?rst conveying path. 
(ii) a second conveying mode for forming a monochrome 
image on the recording medium by conveying the recording 
medium through the second conveying path. and (iii) a third 
conveying mode for forming a color image after forming a 
monochrome image on the recording medium by conveying 
the recording medium through the ?rst conveying path. the 
guiding conveying path. and the second conveying path. 

According to yet another aspect, the present invention 
relates to an image forming apparatus for forming an image 
on a recording medium. comprising electrophotographic 
image forming means for performing image formation 
according to an electrophotographic image forming method. 
a ?rst conveying path for conveying a recording medium in 
order to form an image thereon using the electrophoto 
graphic image forming means. ink-jet image forming means 
for performing image formation according to an ink-jet 
image forming method of performing image formation by 
discharging an ink liquid from nozzles. a second conveying 
path for conveying a recording medium in order to form an 
image thereon using the ink-jet image forming means. a 
guiding conveying path for guiding a recording medium. on 
which image formation has been completed by the electro 
photographic image forming means while passing through 
the second conveying path. to the ?rst conveying path, and 
selection means for selecting one of (i) a ?rst conveying 
mode for forming a monochrome image on the recording 
medium by conveying the recording medium through the 
?rst conveying path. (ii) a second conveying mode for 
forming a color image on the recording medium by convey 
ing the recording medium through the second conveying 
path. and (iii) a third conveying mode for forming a mono 
chrome image after forming a color image on the recording 
medium by conveying the recording medium through the 
?rst conveying path. the guiding conveying path. and the 
second conveying path. 
The foregoing and other objects. advantages and features 

of the present invention will become more apparent from the 
following detailed description of the preferred embodiments 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram illustrating the entire 
con?guration of an image forming apparatus according to a 
?rst embodiment of the present invention; 

FIG. 2 is a perspective view illustrating an external 
appearance of the image forming apparatus shown in FIG. 1; 

FIG. 3 is a perspective view illustrating the con?guration 
of image forming means of an ink jet type of the apparatus 
shown in FIG. 1; 

FIG. 4 is a block diagram illustrating the function of a 
controller of the apparatus shown in FIG. 1; 

FIG. 5 is a ?owchart illustrating initial operations of the 
apparatus shown in FIG. 1; 

FIG. 6 is a ?owchart illustrating the operation of a ?rst 
conveying mode of the apparatus shown in FIG. 1; 

FIG. 7 is a ?owchart illustrating the operation of a second 
conveying mode of the apparatus shown in FIG. 1; 

FIG. 8 is a ?owchart illustrating the operation of a third 
conveying mode of the apparatus shown in FIG. 1; 

FIG. 9 is a schematic diagram illustrating the entire 
con?guration of an image forming apparatus according to a 
second embodiment of the present invention; 
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FIG. 10 is a block diagram illustrating the function of a 

controller of the apparatus shown in FIG. 9; 
FIG. 11 is a schematic diagram illustrating the entire 

con?guration of an image forming apparatus according to a 
third embodiment of the present invention; 

FIG. 12 is a ?owchart illustrating the operation of a ?rst 
conveying mode of the apparatus shown in FIG. 11; and 

FIG. 13 is a schematic diagram illustrating the entire 
con?guration of a conventional image forming apparatus. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now 
be described with reference to the drawings. 
First Fnnbodiment 

FIG. 1 is a schematic diagram illustrating the entire 
con?guration of an image forming apparatus according to a 
?rst embodiment of the present invention. FIG. 2 is a 
perspective view illustrating an external appearance of the 
apparatus shown in FIG. 1. The image forming apparatus of 
the ?rst embodiment can perform both ink jet recording 
(image formation according to an ink jet method) and 
electrophotographic recording (image formation according 
to an electrophotographic method) on the same recording 
material, i.e.. “synthesized” or “multiplex” recording. In this 
specification. recording in which an ink image formed by ink 
jet recording and a toner image formed by electrophoto 
graphic recording are not superposed on the surface of the 
same recording material is termed “synthesized" recording, 
and recording in which the two images are superposed is 
termed “multiplex” recording. 

First. a description will be provided of an outline of the 
image forming apparatus. The image forming apparatus 
shown in FIGS. 1 and 2 includes ?rst image forming means 
10 of an electrophotographic type for forming a mono 
chrome toner image at a lower portion of a main body M of 
the image forming apparatus (hereinafter abbreviated a 
“main body”). and second image forming means 220 of an ink 
jet type for forming a color ink image at an upper portion of 
the main body M. The apparatus further includes a ?rst 
conveying path G1o for conveying a recording material P1 
on which a toner image is to be formed by the ?rst image 
forming means 16, a second conveying path G2O for con 
veying a recording material P2 on which an ink image is to 
be formed by the second image forming means 20. and a 
third conveying path G30 for connecting an exit of the ?rst 
conveying path G10 to an entrance of the second conveying 
path G20. Any image other than a monochrome image is 
termed a color image. A recording material may comprise 
paper. a cloth. an OHP (overhead projector) sheet or the like. 

Respective units will now be described in detail. 
The ?rst image forming means 10 is used for forming a 

monochrome toner image on the recording material P1. The 
surface of a photosensitive drum 11. serving as an image 
bearing member. is uniformly charged by a charger 12. An 
optical system 13 projects an optical image corresponding to 
image information onto the surface of the photosensitive 
drum 11 after being charged. to form an electrostatic latent 
image thereon. A developing unit 14 supplies the electro 
static latent image with a black developer (hereinafter 
termed a “t0ner”) to form a toner image. In synchronization 
with the formation of the toner image. the recording material 
P1 is conveyed from a feeding tray (a ?rst supply unit) 190 
via a pickup roller 1%. a pair of registration rollers 19¢. a 
guide member 19d and the like. The toner image formed on 
the photosensitive drum 11 is transferred onto the recording 
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material P l by applying a transfer voltage to a transfer unit 
(transfer means) 15. The recording material P1. on which the 
toner image has been transferred. is conveyed to a ?xing unit 
(?xing means) 17 via a guide member 19c. The ?xing unit 
17 includes a ?xing roller 17a incorporating a heater 17c. 
and a pressing roller 17b in contact with the ?xing roller 17a 
by a predetermined pressing force. The ?xing roller 17a 
?xes the un?xed toner image on the surface of the recording 
material P x by applying heat and pressure thereto while 
grasping and conveying the recording material P1 between 
the rollers 17a and 17b. The recording material P1 is then fed 
to a pair of discharging rollers 19f. When image formation 
is to be performed only by the ?rst image forming means 10. 
a ?apper 19g moves in the direction of an arrow X2, and the 
recording material P1 is discharged onto a discharging tray 
(a ?rst discharging unit) 19h. When image formation is to be 
performed by both the ?rst image forming means 10 and the 
second image forming means 20. the ?apper 19g moves in 
the direction of an arrow X1. and the recording material P1 
is conveyed toward the second image forming means 20 via 
a guide member 31a. a pair of conveying rollers 31b. a guide 
member 31¢. a pair of conveying rollers 31d. and the like. 
Toner particles remaining on the surface of the photosensi 
tive drum 11 after the transfer of the toner image are 
removed by a cleaning device 16. and the photosensitive 
drum 11 is used for the next image formation. 
The second image forming means 20 is used for forming 

a color image. and has the con?guration shown in FIGS. 1 
and 3. 
When forming an image by only the second image 

forming means 20. the recording material P2 is supplied to 
the second image forming means 20 via a feeding tray (a 
second supply unit) 29a. a pickup roller 29b, 21 pair of 
registration rollers 290. a guide member 29d and the like. 
The second image forming means 20 adopts an ink jet 

method for performing recording by discharging an ink 
liquid from a recording head 21. That is. the recording head 
21 includes ?ne liquid-discharging ports (ori?ces). a liquid 
channel. an energy operating unit provided at a portion of the 
liquid channel. and energy generation means for generating 
droplet-forming energy to be applied to a liquid present in 
the energy operating unit. 

Such energy generation means may comprise. for 
example. electromechanical transducers. such as piezoelec 
tric elements or the like. energy generation means for 
heating the liquid by radiating an electromagnetic wave. 
such as laser or the like. thereon and discharging droplets by 
the function of heat. or energy generation means for dis 
charging droplets by heating the liquid by electrothermal 
transducers. such as heating elements having heating 
resistors. or the like. 
Among these means. a recording head used in an ink-jet 

recording method in which liquid droplets are discharged by 
thermal energy can perform high-resolution recording 
because liquid-discharging ports (ori?ces) for forming and 
discharging droplets for recording can be arranged at high 
density. In particular. a recording head using electrothermal 
transducers as energy generation means is advantageous 
because it can be easily manufactured in a small size. can 
fully utilize a recent advanced technology in the semicon 
ductor ?eld and advantages in the IC (integrated circuit) 
technology and the microprocessing technology whose reii 
ability has remarkably improved. can be easily assembled at 
high density. and can be manufactured with a low cost. 
As shown in FIG. 3. the recording head 21 of the second 

image forming means 20 includes a plurality of ink dis 
charging ports. arranged in the direction of an arrow K2 (a 
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direction orthogonal to the direction of an arrow Kl which 
is the conveying direction of a recording material P,). for ink 
of respective colors. i.e.. C (cyan). M (magenta). Y (yellow) 
and BK (black). Ink of each color is supplied from an ink 
tank 23 to the corresponding port of the recording head 21 
via an ink supply tube 22. The recording head 21 is mounted 
on a carriage 24. which is ?xed to a portion of a belt 250 
stretched between a driving pulley 25a and a driven pulley 
25b. and is driven along a guide (not shown) in the direction 
of the arrow K2 with high precision. The ink tank 23 is ?xed 
to a portion of a belt 26c stretched between a driving pulley 
26a and a driven pulley 26b. and is movable along a guide 
(not shown) in the direction of the arrow K2 as is the 
recording head 21. By driving the ink tank 23 separately 
from the carriage 24 while minimizing the stress applied to 
the ink supply tube 22. propagation of vibration or the like 
generated by moving the ink tank 23. which is considerably 
heavy. to the recording head 21 is prevented. 
The recording material P2 is grasped by a pair of con 

veying rollers 27a and 27b. and a pair of discharging rollers 
27c and 27d. and recording by the recording head 21 is 
performed between the two pairs of rollers. The conveying 
speed of the pair of discharging rollers 27c and 27d is set to 
be slightly higher than the conveying speed of the pair of 
conveying rollers 27a and 27b. and the recording material P2 
is held to be ?at between the two pairs of rollers. In order to 
keep the recording material P2 ?at. the recording material P2 
may be attracted onto a platen 28 having a ?at portion by the 
function of static electricity or air suction. 

Recording by the recording head 21 is performed for the 
recording material P2. which stops. in accordance with an 
image signal. along a recording line L2 from the left-end side 
of the recording material P2. When the recording head 21 
reaches the right end of the recording material P2 and 
therefore recording for one line is completed. the carriage 24 
and the ink tank 23 return to the left end of the recording 
material P2. At that time. the recording material P2 is fed by 
the length of one line Li in the direction of the arrow K1 by 
the pair of conveying rollers 27a and 27b, and the pair of 
discharging rollers 27c and 27d. and stops again. By repeat 
ing such an operation. a color image is formed on the 
recording material P2. 
When performing image formation by both the ?rst image 

forming means 10 and the second image forming means 20. 
the recording material P1 is ?rst conveyed to the pair of 
conveying rollers 31d. and is then supplied to the second 
image forming means 20 by the pair of registration rollers 
290. the guide member 29d. the pair of conveying rollers 27a 
and 27b. and the like. as in the case of the recording material 

P2. 
After forming an ink image on the surface of the recording 

material P1 or P2 conveyed to the second image forming 
means 20 in the above-described manner. the recording 
material P1 or P2 is discharged onto a discharging tray (a 
second discharging unit) 29h by the pair of discharging 
rollers 27c and 27d. 

In the image forming apparatus shown in FIG. 1. the ?rst 
conveying path G10 conveys the recording material P1. on 
which an image is to be formed by the ?rst image forming 
means 10. and is con?gured by the guide members 19d and 
19c. and the like. The second conveying path G2,O conveys 
the recording material P2. on which an image is to be formed 
by the second image forming means 20. and is con?gured by 
the guide member 29d and the like. The third conveying path 
G3o connects the exit of the ?rst conveying path G1o to the 
entrance of the second conveying path G20. and is con?g 
ured by the guide members 31a and 310. and the like. 
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Accordingly. when a ?rst conveying mode is selected by 
switching means as will be described later. the recording 
material P1 is supplied from the feeding tray 19a present at 
a lower portion. and is conveyed along the ?rst conveying 
path Gm. A monochrome toner image is formed on the 
recording material P1 by the first image forming means 19. 
and the recording material P1 is then discharged onto the tray 
19h present at a lower portion. When a second conveying 
mode is selected by the switching means. the recording 
material P2 is supplied from the feeding tray 29a present at 
an upper portion. and is conveyed along the second con 
veying path G20. A color ink image is formed on the 
recording material P2 by the second image forming means 
20. and the recording material P2 is then discharged onto the 
discharging tray 29h present at an upper portion. When a 
third conveying mode is selected by the switching means, 
the recording material P1 is supplied from the feeding tray 
19a present at the lower portion. and is conveyed along the 
?rst conveying path G10. A monochrome toner image is 
formed on the recording material Pl by the ?rst image 
forming means 10. and the recording material P1 is then 
conveyed along the third conveying path G30 and further 
along the second conveying path G20. A color ink image is 
formed on the recording material P. by the second image 
forming means 20. and the recording material P1 is then 
discharged onto the discharging tray 29h present at the upper 
portion. 

That is. when the third conveying mode is selected. a 
distinct monochrome toner image is formed on the recording 
material P1 by the ?rst image forming means 10. and then a 
color image is inexpensively formed on the recording mate 
rial Pl by the second image forming means 20. so that the 
toner image and the ink image are synthesized or multi 
plexed on the same recording material P1. 
A description will now be provided of a controller 

(control device) 50 of the image forming apparatus for 
controlling driving of the above-described respective units 
with reference to a block diagram illustrating the function of 
the controller shown in FIG. 4. In FIG. 4. a CPU (central 
processing unit) 51 exchanges signals with an external 
apparatus 40. such as a computer or the like. and controls the 
entire apparatus. Conveyance switching means or setting 
means 52. which is one of the features of the embodiments 
of the present invention. receives and stores image data from 
the external apparatus 40. and selectively detennines (sets) 
a conveying path of the recording material P1 in the image 
forming apparatus based on the image data. The conveyance 
switching means 52 comprises an image-data separation/ 
determination circuit 53 for separating the image data into 
monochrome-image data and color-image data. determining 
at the same time presence/absence of monochrome-image 
data and color-image data. and determining a feeding/ 
conveying path in the image forming apparatus based on the 
result of the above-described determination. a RAM(random 
access memory)l 54a for storing monochrome-image data. 
and a RAM2 54b for storing color-image data. AROM(read 
only memory)1 550 stores an initial-operation conveying 
mode after turning on the image forming apparatus. 
Conveying-mode storage means 55 stores conveying modes 
of the image forming apparatus. and comprises a ROMZ 55b 
for storing a conveying mode (a ?rst conveying mode) of 
performing image formation by conveying the recording 
material l"1 from the feeding tray 19a to only the ?rst image 
forming means 10 when monochrome-image data is present 
within the RAMl 55a and color-image data is absent within 
the RAM2 55b as a result of determination by the image 
data separation/determination circuit 53. a ROM3 55c for 
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storing a conveying mode (a second conveying mode) of 
performing image formation by conveying the recording 
material P2 from the feeding tray 29a to only the second 
image forming means 20 when monochrome-image data is 
absent within the RAMl 55a and color-image data is present 
within the RAM2 55b as a result of determination by the 
image-data separation/determination circuit 58, and a 
ROM4 55d for storing a conveying mode (a third conveying 
mode) of performing image formation by conveying the 
recording material P1 from the feeding tray 19a to the ?rst 
image forming means 10. and then performing image for 
mation by conveying the recording material Pl to the second 
image forming means 20 via the third conveying path G3o 
when monochrome-image data is present within the RAM] 
55a and color-image data is present within the RAMZ 55b 
as a result of determination by the image-data separation! 
determination circuit 53. A RAM3 54c temporarily stores a 
conveying mode read from the conveying-mode storage 
means 55. A low-voltage source 56 supplies respective 
devices (not shown) of the controller 50 including the CPU 
51 with driving voltages. 

Next. a description will be provided of examples of 
operations of the image forming apparatus in 

(1) the ?rst conveying mode: when conveying the record 
ing material P1 to only the ?rst image forming means 
10. Le. along only the ?rst conveying path G10 (only 
monochrome-image data). 

(2) the second conveying mode: when conveying the 
recording material P2 to only the second image forming 
apparatus 20. Le. along only the second conveying 
path G2o (only color-image data). and 

(3) the third conveying mode: when conveying the record 
ing material P1 to both the ?rst image forming means 
10 and the second image forming means 20. i.e.. along 
the ?rst conveying path G10. the third conveying path 
G30. and the second conveying path G20 (image data in 
which monochrome-image data and color-image data 
are mixed) with reference to the ?owcharts shown in 
FIGS. 5. 6. 7 and 8. 

First. a description will be provided of an operation from 
switching on a main switch (not shown) of the image 
forming apparatus until one of the above-described three 
modes is determined and selected. with reference to FIGS. 
1. 4 and 5. 
When the operator has supplied the image forming appa 

ratus with power by switching on the main switch. a driving 
voltage is applied from the low-voltage source 56 to the 
CPU 51 of the controller 50. and the operation is started 
(step S1). First. the CPU 51 reads an initial-operation 
sequence from the ROMl storing an initial-operation mode 
of the image forming apparatus. and writes the read 
sequence in the RAMS (step S2). Then. the CPU 51 causes 
the image forming apparatus to be in a state in which a 
printing signal and image data can be input from the external 
apparatus 40. according to the initial-operation sequence. 
and performs standby display (step S3). When a printing 
signal and image data have been input ?'om the external 
apparatus 40 (step S4). the CPU 51 causes the image-data 
separation/determination circuit 53 of the conveyance 
switching means 52 to separate the input image data into 
monochrome-image data and color-image data (step S5). 
The separation may. for example. be performed by reading 
an instruction of a page description language from the 
external apparatus 40. An amount of monochrome-image 
data a. and an amount of color-image data b are measured for 
the separated monochrome-image data and color-image 
data. respectively (step S6). A number of bits of the 
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monochrome-image data is measured as the amount a, and 
a number of bits of the color-image data is measured as the 
amount b. At the same time. the image-data separation/ 
determination circuit 53 temporarily stores the 
monochrome-image data and the color-image data in the 
RAMl 54a and the RAM2 54b. respectively (step S7). 

Then. the image-data separation/determination circuit 53 
determines a conveying path for the recording material P by 
selecting one of the above-described conveying paths 
(conveying modes) (1)—(3) based on the measured amounts 
“a” and “b”. 
The determination is performed based on presence! 

absence of the amounts a and b. 
First. presence/absence of the amount a is con?rmed (step 

S8). If a=0. the input image data comprises only color-image 
data. Hence. the recording material P2 is to be conveyed to 
only the second image forming means 20. and an operation 
sequence stored in the ROM3 is input to the RAM3 (step 
S9). If a¢0. presence/absence of the amount b is confirmed 
(step S10). If b=0. i.e.. aa?O and b=0. the input image data 
comprises only monochrome-image data. Hence. the record 
ing material P1 is to be conveyed to only the ?rst image 
forming means 10. and an operation sequence stored in the 
ROM2 is input to the RAM3 (step S11). Ifba?t). i.e.. a¢0 and 
bstO. the input image data comprises image data in which 
monochrome-image data and color-image data are mixed 
Hence. the recording material P1 is to be conveyed to the 
?rst image forming means 10 and the second image forming 
means 20. and an operation sequence stored in the ROMA is 
input to the RAM3 (step S12). Thereafter. as shown in the 
?owchart of FIG. 8. the CPU 51 executes an operation mode 
for outputting a monochrome image by the image forming 
means 10 of the electrophotographic type. and outputting a 
color image by the image forming means 20 of the ink jet 
tlr'P¢~ 

Next. operation modes for the above-described conveying 
paths (1)-(3) will be sequentially described. 

First. a description will be provided of the case (1) in 
which the recording material P 1 is conveyed to only the ?rst 
image forming means 10 (only monochrome-image data) 
with reference to FIGS. 1. 4 and 6. 

First. the CPU 51 turns on the ?rst image forming means 
10 (step S13). At that time. the second image forming means 
20 is not turned on. At the same time. since the recording 
material P is to be conveyed to only the ?rst image forming 
means 10. a ?apper 19g is rotated in the direction of an 
arrow X2 so as to discharge the recording material P1 onto 
the discharging tray 19h (step S14). When the ?xing unit 17 
of the image forming means 10 reaches a predetermined 
temperature. the image forming means 10 noti?es the CPU 
S1 of a printable state (step S15). and controls the tempera 
ture of the ?xing unit 17 to a ?xing temperature. Then. the 
CPU 51 transfers monochrome-image data stored in the 
RAMl to the image forming means 10 (step S16). The 
image forming means 10 executes an operation of forming 
a monochrome image according to the operation sequence 
stored in the ROM2. First. the recording material P1 is fed 
and conveyed from the feeding tray 19a by the pickup roller 
1% (step S17). and a monochrome image is formed by the 
?rst image forming means 10 according to the electropho 
tographic method (step S18). The recording material P1 
passing through the ?xing unit 17 is discharged onto the 
discharging tray 19h by the ?apper 19g (step S19). When a 
plurality of images are to be printed, the process returns to 
step S16. and the above-described procedures are repeated 
(step S20). When no image to be printed remains. a standby 
state is provided in order to accept a subsequent request of 
image formation (step S21). 
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As described above. in the case of only monochrome 

irnage data. the recording material P is conveyed to only the 
?rst image forming means 10 and is output. Hence. high 
speed output. which is one of advantages of the electropho 
tographic method. is achieved. and respective elements of 
the second image forming means 20 are not worn. Therefore. 
the process is economical. Since the second image forming 
means 20 is not operated. power consumption can be 
reduced. By providing the discharging tray 19h for the ?rst 
image forming means 10. it is possible to shorten the time 
required for image formation. and to increase the through 
put. 

Next. a description will be provided of the case (2) in 
which the recording material P2 is conveyed to only the 
second image forming means 20 (only color-image data) 
with reference to FIGS. 1. 4 and 7. 

First. the CPU 51 turns on the second image forming 
means 20 (step S22) to provide a state in which ink jet 
recording can be performed. At that time. the ?rst image 
forming means 10 is not turned on. When a state in which 
a recording operation can be performed has been provided. 
the image forming means 20 noti?es the CPU 51 of a 
printable state (step S23). Then. the CPU 51 transfers 
color-image data stored in the RAMZ to the image forming 
means 20 (step S24). The image forming means 20 executes 
an operation of forming a color image according to the 
operation sequence stored in the ROM3. First. the recording 
material P2 is fed and conveyed from the feeding tray 29a by 
the pickup roller 29b (step S25). and a color image is formed 
by the second image forming means 21) according to the ink 
jet method (step S26). The recording material P2. on which 
the color image has been formed. is discharged onto the 
discharging tray 29h (step S27). When a plurality of images 
are to be printed. the process returns to step S24. and the 
above-described procedures are repeated (step S28). When 
no image to be printed remains. a standby state is provided 
in order to accept a subsequent request of image formation 
(step S29). 
As described above. in the case of only color-image data. 

since the recording material P2 is conveyed to only the 
second image forming means 20. respective elements of the 
?rst image forming means 10 are not worn. Therefore. the 
process is economical. Since the ?rst image forming means 
10 is not operated. power consumption can be reduced. 
Furthermore. it is possible to perform one-point color 
recording. and to use an OHP sheet dedicated for ink jet 
recording as the recording material P. By providing the 
feeding tray 29a and the discharging tray 2911 for the second 
image forming means 20 as in the case of the ?rst image 
forming means 10. it is possible to shorten the time required 
for image formation. and to increase the throughput. 

Next. a description will be provided of the case (3) in 
which the recording material P1 is conveyed to the ?rst 
image forming means 10 and the second image forming 
means 20 (image data in which monochrome-image data and 
color-image data are mixed) with reference to FIGS. 1. 4 and 
8. 

First. the CPU 51 turns on the ?rst image forming means 
10 (step S30). At the same time. the ?apper 19g is rotated in 
the direction of an arrow X1 so as to convey the recording 
material P1 to the ?rst image forming means 10 and the 
second image forming means 20 (step S31). When the ?xing 
unit 17 of the image forming means 10 reaches a predeter 
mined temperature. the image forming means 10 noti?es the 
CPU 51 of a printable state (step S32). and controls the 
temperature of the ?xing unit 17 to a ?xing temperature. 
Then, the CPU 51 n'ansfers monochrome-image data stored 
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in the RAMl to the image forming means 10 (step S33). The 
image forming means 10 executes an operation of forming 
a monochrome image according to the operation sequence 
stored in the ROM4. First. the recording material P1 is fed 
and conveyed from the feeding tray 19a by the pickup roller 
19b (step S34), and a monochrome image is formed by the 
?rst image forming means 10 according to the electropho 
tographic method (step S35) The recording material P1. on 
which the monochrome image has been formed. is conveyed 
in the direction of the pair of conveying rollers 31b by the 
?apper 19g in order to be conveyed to the second image 
forming means 20 (step S36). The recording material P1 is 
conveyed via the guide member 31a. the pair of conveying 
rollers 31b. the guide member 310. the pair of conveying 
rollers 31d. and the pair of registration rollers 290. When a 
state in which an ink-jet recording operation can be per 
formed has been provided. the image forming means 20 
noti?es the CPU 51 of a printable state (step S37). Then, the 
CPU 51 transfers color-image data stored in the RAM2 to 
the image forming means 20 (step S38). The image forming 
means 20 forms a color image in accordance with the 
transferred color-image data according to the ink jet method 
(step S39). The recording material P1. on which the image 
has been formed. is discharged onto the discharging tray 29h 
(step S40). When a plurality of images are to be printed, the 
process returns to step S33. and the above-described proce 
dures are repeated (step S41). When no image to be printed 
remains. a standby state is provided in order to accept a 
subsequent request of image formation (step S42). 
As described above. image formation can be performed 

also for image data in which monochrome-image data and 
color-image data are mixed. 
As described above. in the image forming apparatus 

having the two image forming means 10 and 20 of different 
image forming methods. by providing the ?rst conveying 
path G 10 for conveying the recording material P1 to only the 
?rst image forming means 10. the second conveying path 
G2,,0 for conveying the recording material P2 to only the 
second image forming means 20. and the ?rst conveying 
path G10. the third conveying path G30 and the second 
conveying path G20 for conveying the recording material P 
to the ?rst image forming means 10 and the second image 
forming means 20. and the conveyance switching means 52 
for selectively switching between these conveying paths. it 
is possible to prevent wear of components of the image 
forming apparatus which are not directly related to image 
formation. and to reduce power consumption. Furthermore. 
it is possible to perform one-point color recording. and to 
use an ()HP sheet dedicated for ink jet recording as the 
recording material P. 

In image formation by a plurality of image forming means 
of different image forming methods. by providing at least 
one discharging tray (?rst discharging unit) 19h in the ?rst 
image forming means 10. it is possible to shorten the time 
required for image formation. and to increase the through 
put. 

It is thereby possible to provide an appropriate image 
forming apparatus which solves the above-described prob 
lems in the conventional image forming apparatus. 
Second Embodiment 
A description will now be provided of a second embodi 

ment of the present invention with reference to FIG. 9. In 
FIG. 9. components having the same functions as in the ?rst 
embodiment are indicated by the same reference numerals. 
and description thereof will be omitted. 

In the second embodiment shown in FIG. 9. an image 
forming apparatus uses the ink jet method for ?rst image 
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12 
forming means 10A, and uses the electrophotographic 
method for second image forming means 20A. 
A ?rst conveying path Gl0 is provided between a feeding 

tray 19a and a discharging tray 19h present at lower por 
tions. A second conveying path G20 is provided between a 
feeding tray 29a and a discharging tray 29h present at upper 
portions. A third conveying path GE.o is provided between an 
exit of the ?rst image forming means 10A and an entrance 
of the second image forming means 20A. A pair of dicharg 
ing rollers 29c discharge a recording material P1 or P2. on 
which an image has been formed by the second image 
forming means 20A. onto the discharging tray 2911. The 
con?guration of other components is substantially the same 
as in the ?rst embodiment. 

FIG. 10 is a block diagram illustrating the function of a 
controller 50A for controlling driving of the image forming 
apparatus. The second embodiment di?°ers from the ?rst 
embodiment in that it includes a ROMS 57a for storing 
initial-operation modes, and conveying-mode storage means 
57. The conveying-mode storage means 57 comprises a 
ROM6 57b. :1 ROM7 57c and a ROM8 57d. The ROM6 57b 
stores a ?rst conveying mode of performing image forma 
tion by conveying a recording material Pl from the feeding 
tray 19a to only the ?rst image forming means 10A when 
monochrome-image data is absent within a RAMl 54a and 
color-image data is present within a RAM 54b after deter 
mination of an image-data separation/determination circuit 
53. A ROM7 570 stores a second conveying mode of 
performing image formation by conveying a recording mate 
rial P2 from the feeding tray 29a to only the second image 
forming means 20A when monochrome-image data is 
present within the RAMl 54a and color-image data is absent 
within the RAM2 54b after determination of the image-data 
separation/determination circuit 53. A ROMS 57d stores a 
third conveying mode of performing image formation by 
conveying the recording material P1 from the feeding tray 
19a to the ?rst image forming means 10A. and then per 
forming image formation by conveying the recording mate 
rial P1 to the second image forming means 20A via the third 
conveying path G30 when monochrome-image data is 
present within the RAMl 54a and color-image data is 
present within the RAM2 54b after determination of the 
image-data separation/determination circuit 53. 
As in the ?rst embodiment. the conveying path is deter 

mined based on presence/absence of data in the RAMI 54a 
and the RAMZ 54b. If image data is present in only the 
RAM2 54b. the ROM6 57b is selected. If image data is 
present in only the RAMI 5411. the ROM7 57c is selected. 
If image data is present in both the RAMl 54a and the 
RAMZ 54b. the ROMS 57d is selected. 

In the case of a color image of one-point color recording. 
recording on OHP recording material dedicated for ink jet 
recording. or the like. the ROM6 57b is selected. The 
recording material Pl is fed from the feeding tray 19a. and 
is discharged onto the discharging tray 19h after an image 
has been formed on the recording material P1 according to 
the ink jet method by the ?rst image forming means 10A. 
Also when the ink jet method is adopted for the ?rst image 
forming means 10A. it is possible to output a color image of 
one-point color recording or to record on OHP recording 
material dedicated for ink jet recording. and to shorten the 
throughput. 
When recording only a monochrome image. the ROM7 

570 is selected The recording material P2 is fed from the 
feeding tray 29a. and is discharged onto the discharging tray 
29h after an image has been formed on the recording 
material P2 according to the electrophotographic method by 
the second image forming means 20A. 


















